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Abstract: We describethe OvertureclassOges,an“OverlappingGrid EquationSolver”, thatcanbe usedfor the solutionof
sparseamatrix equationn overlappinggrids suchthatthosecreatedy the grid generatoOgen.Ogesactsasa front endto a
variety of sparsematrix solversincludingdirectsparsesolverssuchasthosefrom Yale or Harwell or iterative solvers(from
SLAP andPETSc)thatusealgorithmssuchasconjugategradientor GMRES.

To useOgesonemustfirst generate a systemof equationgusuallydefininga PDE boundaryvalueproblem)usingthe
‘coefficientmatrix’ grid functionsandthe OvertureoperatorclassesOgeswill take a coeficient matrix generatedn thisway
andthencall the appropriatesparsematrix solver. Ogescanbe easilyextendedo usea nenv Sparsematrix package.

This documents availablefrom the Overtur e homepageht t p: / / www. | | nl . gov/ casc/ Overt ure.
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1 Intr oduction

We describeheOvertureclassOgesan“OverlappingGrid EquationSolver”, thatcanbe usedfor the solutionof sparsematrix
equationsn overlappinggridssuchthatthosecreatedy thegrid generato©Ogen.Ogesactsasafront endto avarietyof sparse
matrix solvers. Currentlywe have supportfor

Yale : directsparsamnatrix packaggno pivoting).
Harwell : directsparsematrix packagewith partial pivoting.

SLAP : The Sparselinear Algebra Packagefrom Greenbaunmand Seageran iterative solver packagejncludesconjugate
gradientandgmressolers.

PETSc : The PortableExtensibleToolkit for Scientific computations[lL from iterative solver package,ncludesconjucate
gradientandgmressolversin additionto mary others.

By changingoneor two parametershe usermay easilytry a differentsolver. For example,althoughYaleis in generalfaster
thanHarwell, thelatter, which doespivoting, may be betterfor someproblems.The SLAP andPET Sciterative solversmaybe
especiallyusefulfor very large problemswvhenstorageis ata premium.

Ogescanbe easilyextendedby you to usea nen Sparsanatrix package.

To useOgesone mustfirst generatea a systemof equationgusually defininga PDE boundaryvalue problem)usingthe
‘coefficientmatrix’ grid functionsandthe Overtureoperatorclasse$4][3][2]. A ‘coefficientmatrix’ is storedin ar eal Com
posi teGri dFuncti on. Typically the creationof a PDE boundarywalueproblemwill look somethindike



ConpositeGid cg(...);
real Conposi teG i dFunction coeff(...);
ConpositeG i dOperators op(cg);

coef f =op. | apl aci anCoefficients(); /1 formthe | apl ace operator

coef f. appl yBoundar yCondi ti onCoefficients(0,0,dirichlet, allBoundaries);
coef f. appl yBoundar yCondi ti onCoef fi ci ents(0, O, extrapol ate, al | Boundari es);
coef f. fini shBoundaryConditions();

Ogeswill take a coeficient matrix generatedn this way andthencall the appropriatesparsematrix solver. Usually this will
involve corvertingthe‘coefficientmatrix’ representatioto someotherrepresentatiosuchasacompressed-m storageormat
(thisis doneautomaticallyby Oges).

Givena coeficient matrix, Ogescanbeusedasfollows

Qges sol ver(cQg); /1 build a solver

sol ver. set (OgesPar anet er s: : THEsol ver Type, OgesPar anet ers: : yal e) ; /1 use the yal e solver
..or..

sol ver. set (OgesPar anet er s: : THEsol ver Type, OgesPar anet ers: : PETSc) ; /1l ...or.. use PETSc
sol ver.set CoefficientArray( coeff ); /'l supply coefficients

real ConpositeGidFunction u(cg),f(cg); // build solution and right-hand-side
assign f

u=0. ; /1 initial guess for iterative solvers
sol ver. sol ve(u, f); /'l solve the equations

Generallyonemustalsosetotherparametersuchasthecornvergenceolerancepreconditioneretc,whenusingiterative solvers
suchasSLAP or PETSC.

TheglobalvariableQges: : debug is abit flagthatgeneratesariousdiagnostimutputfrom Oges.SettingOges: : debug=63
(63=1+2+4+8+16+32)vill generatdots of dehuggingoutput. SettingOges: : debug=3 will generatenly somedehugging
output.

2 Example Codes

Thefile Overt ure/ t est s/t oges. Cis atestprogramfor Oges. SeethefilesOverture/tests/tcm C tcnR. C
tcnB. C t cd. Cfor examplesof working codes.Seealsothe examplespresentedn the Overtureprimer[5]. Theflow solver
Over Bl own [6] alsousesOges.Onecouldlook atthe sourcefiles for OverBlown for furtherexamples.



3 OgesParameters

Solver dependenparameterarefoundin the OgesPar anet er s class. It is a containerclassfor suchparameterarethe
type of solver, type of preconditionercornvergencetoleranceetc. Ogescontainsan OgesPar anet er s objectto hold these
parametersParameterganbe setby directly usingtheOgesset functions.Thiswill indirectly setthevaluesin anOges Pa-

r anet er s objectcontainedn anOgesobject.Alternatively onecanfirst createanOgesPar anet er s object,setparameters
in thatobjectandthenprovidetheOQgesPar anet er s objectto Ogesusingtheset Par anet er s function(whichwill copy
youvaluesinto it'slocal version).Parameterganalsobe setinteractively by callingthe Ogesupdat e functionor theCges-
Par amet er s updatefunction.

3.1 operator=

OgesRrameters&
operator=(constOgesRrameters& x)

Description: deepcopy of data.

3.2 getSolherName

astring
getSoherName() const

Description: Returnthe nameof the solver, a compositeof the solver type, methodandpreconditioner

3.3 getSoherTypeName

astring

getSoherTypeName(SolerEnum solverType = defaultSolver) const

Description: Returnthe nameof the solverType suchasyale”, "harwell”, "SLAP”, ... By default returnthe nameof the
currentlychosersolwer.

solverType (input) : returnthe nameof this solver type. By defaultreturnthe nameof the currentlychosersoler.

3.4 getSoherMethodName

aString
getSoherMethodName(SoherMethodEnum solverMethodType = defaultSolverMethod) const

Description: Returnthe nameof the solver methodsuchas”gmres”. By default returnthe nameof the currently chosen
method.

solverMethodType (input):

3.5 getPreconditionerName

astring
getPreconditionerName(PeconditionerEnum preconditionerType = defaultPreconditioner) const

Description: Returnthe nameof the preconditionerBy default returnthe nameof the currentlychoserpreconditioner

preconditionerType (input):

3.6 getMatrixOrderingName

aString
getMatrixOrderingName(MatrixOrderingEnum matrixOrderingT ype = defaultMatrixOrdering) const

Description: Returnthenameof the matrix ordering.By defaultreturnthe nameof the currentlychosemmatrix ordering.

matrixOrderingT ype (input) :



3.7 set(OptionEnum , int )

int

sdt(OptionEnum option, int value = 0)

Description:

Setanint optionfrom theOpt i onEnum

enum Opti onEnum

{

THEabsol ut eTol er ance,

THEbest I terativeSol ver, // choose the '"best’ iterative solver and options.
THEbest Di r ect Sol ver, /'l choose the 'best’ direct solver and options.
THEconpati bi l i tyConstrai nt,

THEfi I linRati o,

THEfi | linRati o2,

THEf i xupRi ght HandSi de,

THEgnT esRest ar t Lengt h,

THEhar wel | Pi voti ngTol er ance,

THEI nconpl et eLUEXpectedFi I |,

THEI t erati vel nprovenent,

THEkeepCoefficient GridFunction, // keep a reference to the user’'s coeff grid functi
THEKkeepSpar seMat ri X, /1 keep ia,ja,a sparse matrix even it not needed by
THEMat ri xCut of f,

THEmat ri xOr deri ng,

THEmaxi num nt er pol ati onW dt h,

THEmaxi mumNunber Of I t er at i ons,

THEm ni num\unber Of I t er ati ons,

THENnul | Vect or Scal i ng,

THEnunber O | nconpl et eLULevel s,

THEsol veFor Tr anspose,

THEpr econdi ti oner,

THEr enoveSol ut i onAndRHSVect or, /| de-allocate sol and rhs vector after ev-

ery solve

THEr enoveSpar seMatri xFactori zation, // de-allocate any factorization info af-

ter every solve.

s

THEr el ati veTol er ance,
THEr escal eRowNor 118,
THEsol ver Type,

THEsol ver Met hod,

THEt ol er ance,
THEzeroRati o

3.8 set(OptionEnum , float )

int

set(OptionEnum option, float value)

Description:

Setarealvaluedoptionfrom the Opt i onEnum

3.9 set(OptionEnum , double)

int

set(OptionEnum option, double value)

Description:

Setarealvaluedoptionfrom the Opt i onEnum



3.10 set(SolverEnum)
int
set(SolverEnum option )

Description: Setthe solver, avaluefrom theSol ver Enum

enum Sol ver Enum
{
def aul t Sol ver,
sor,
yal e,
harwel |,
SLAP,
PETSc,
userSolverl, // these are reserved for new user defined sol vers.
user Sol ver 2,
user Sol ver 3,
user Sol ver 4,
user Sol ver 5

s

3.11 set(SolverMethodEnum)
int
set(SolverMethodEnum option )

Description: Setthe solver methodavaluefrom the Sol ver Met hodEnum

enum Sol ver Met hodEnum
{
ri chardson,
chebychev,
conj ugat eG adi ent
cg=conj ugat eG adi ent, /1 cg= short PETSc name
bi Conj ugat eG adi ent,
bi cg=bi Conj ugat eG adi ent,
conj ugat eG adi ent Squar ed,
cgs=conj ugat eGr adi ent Squar ed,
bi Conj ugat eG adi ent Squar ed,
bi Conj ugat eG adi ent St abi | i zed,
bcgs=bi Conj ugat eGr adi ent St abi | i zed,
gener al i zedM ni nal Resi dual ,
gnr es=gener al i zedM ni mal Resi dual ,
transposeFr eeQuasi M ni nal Resi dual ,
t f gnr =t r ansposeFr eeQuasi M ni mal Resi dual ,
transposeFreeQuasi M ni nal Resi dual 2, [l tcgnr Tony Chan’s version
t cgnr =t r ansposeFr eeQuasi M ni nal Resi dual ,
conj ugat eResi dual
cr =conj ugat eResi dual ,
| east Squar es,
| sgr =l east Squar es,
preonly,



3.12 set(PreconditionerEnum)
int
set(PreconditionerEnum option )

Description: Setthepreconditioneravaluefrom thePr econdi t i oner Enum

enum Pr econdi ti oner Enum
{
noPrecondi ti oner,
j acobi Precondi ti oner,
sor Precondi ti oner,
| uPrecondi tioner,
shel | Precondi ti oner,
bl ockJacobi Precondi ti oner,
mul tigridPreconditioner,
ei senst at Precondi ti oner,
i nconpl et eChol eskyPrecondi ti oner,
i nconpl et eLUPr econdi ti oner,
addi ti veSchwar zPr econdi ti oner,
sl esPrecondi ti oner,
conposi t ePrecondi ti oner,
r edundant Precondi ti oner,
di agonal Precondi ti oner,
ssor Precondi ti oner

s

3.13 set(MatrixOrderingEnum )
int
set(MatrixOrderingEnum option )

Description: Setthematrix ordering,avaluefromtheMat ri xOr der i ngEnum

enum Mat ri xOr deri ngEnum

{
nat ur al Orderi ng,
nest edDi secti onOrderi ng,
oneWayDi secti onOrderi ng,
reverseCut hi |l | McKeeOr deri ng,
quot i ent M ni nrunDegr eeOr der i ng,
row engt hOrderi ng

H

3.14 get(OptionEnum , int & )
int
get(OptionEnum option, int & value) const

Description: Getthevalueof an‘int’ valuedoption.

3.15 get(OptionEnum ,real& )

int
get(OptionEnum option, real & value) const

Description: Getthevalueof an‘real’ valuedoption.



3.16 getOgmgRarameters

OgmgParameters*
getOgmgRarameters() const

Description: Returna pointerto the OgmgRarametersbject. This pointermaybe NULL.

3.17 getfrom a data base

int

get(constGenericDataBaseX dir, constaString & name)
Description: Getacopy of the OgesRrameterérom a databaséile

dir (input): getfrom thisdirectoryof thedatabase.

name (input): thenameof Ogesonthedatabase.

3.18 put to adata base

int

put( GenericDataBaseX dir, constaString & name)const
Description: Outputanimageof OgesRrameterso a database.

dir (input): putontothisdirectoryof thedatabase.

name (input): thenameof Ogesonthedatabase.

3.19 display
int
display(FILE *file = stdout)

Description: Printout currentvaluesof parameters

file (input) : printto thisfile (standardutputby default).

3.20 update
int
update( GenericGraphicsinterface& gi, CompositeGrid & cGrid )

Description: Updateparameterinteractvely.
gi: usethis graphicanterface.

cg: parametersvill applyto thisgrid.

3.21 isAvailable(SolerEnum)
int
isAvailable( SolverEnum solverType)

Description: ReturnTRUE if agivensolver (esp.PETSc)is available.

3.22 isSolerlterati ve

bool
isSolerlterati ve() const

Description: ReturnTRUE if thesolver chosenis aniteratve method



3.23 buildEquationSolvers
int
buildEquationSolvers(SolverEnum solver)

Description: Thisfunctionwill build anequatiorsolverof aparticulartype. Thisfunctionis foundin theGges/ bui | dEquat i onSol v
file. It is thisfile thatyou may have to copy andeditin orderto turn on the availability solversthatarenot distributed
with Overture(suchasPETSc).

4 Convergencecriteria

Therearemary waysto definecorvergencecriteriafor iterative methods.Thetrick for Ogesis to have a reasonable@niform
way of defininga corvergencetolerancefor the differentmethods.
Thestandard?ETSccorvergencetestis

Ik]l2 < max(rtol x ||rqll2 <, atol) PETSc

lzllz = > a7
i

The SLAP corvergencetestis somavhatdifferent:

where

LR I R O I SLAP EE R I O I O

*Description:
SGVRES solves a linear system A*X = Brewitten in the form

(SB*A*(Minverse)*(SX-inverse))*(SX*MX) = SB*B,
with right preconditioning, or
(SB*(Minverse)*A*(SX-inverse))*(SX*X) = SB*(Minverse)*B,

with left preconditioning, where Ais an NNby-N real matrix,
X and B are N-vectors, SB and SX are diagonal scaling
matri ces, and Mis a preconditioning matri x. It uses
preconditioned Krylov subpace nmethods based on the
general i zed m ni mumresidual method (GVRES). This routine
optionally perforns either the full ort hogonal i zati on
version of the GVRES algorithmor an inconplete variant of
it. Both versions use restarting of the linear iteration by
default, although the user can disable this feature.

The GVRES al gorithm generates a sequence of approximations

X(L) to the true solution of the above I|inear system The
convergence criteria for stopping the iteration is based on
the size of the scaled normof the residual R(L) = B -

A*X(L). The actual stopping test is either:
norm( SB*(B- A*X(L))) .le. TO.*norn(SB*B),
for right preconditioning, or

nor m( SB*( M i nverse) *(B-A*X(L))) .le.
TOL*norm( SB*( M i nver se) *B),

for left preconditioning, where norm() denotes the euclidean
norm and TOL is a positive scalar less than one input by

O000000000000000000000000000000000O0
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the user. If TOL equals zero when SGVRES is called, then a
default value of 500*(the smal | est positive nagnitude,
machi ne epsilon) is used. |If the scaling arrays SB and SX
are used, then ideally they should be chosen so that the
vectors SX*X(or SX*MX) and SB*B have all their conponents
approxinately equal to one in nagnitude. If one wants to
use the sane scaling in X and B, then SB and SX can be the
sane array in the calling program

11



5 Linking to PETSc

An exampleof linking to the PETSclibrariescanbefoundin theOver t ur e/ t est s directory Type’'make tcm3p’to build
thet cnB. Ctestcodewith PETSc.Type’tcm3pcic.hdf-solver=petscto runthe exampleonthegrid ci c. hdf with PETSc.
This exampleassumeshat the PETSC_DI R PETSC_ARCH and PETSC LI B ervironmentalvariableshave beendefinedper
instructionswith the PET Scinstallation.

Hereis an explanationof the stepsrequiredto build an Overtureapplicationwith PETSc(asimplementedn the above
example).By default,the Over t ur e library is unavarewhetherPETScsolversareavailable. To usePET Scyou should

1. Build or locatea versionof PETSc.| have only built andlinked Overtureto the non-paralleiversionof PETSc.Link to
the PETSclibraries(andl apack). | link to

petscLib = -L$(PETSC_LIB) -I|petscsles -I|petscdm -I|petscrmat -1|petscvec -Ipetsc \
-L/usr/local/lib -Ilapack -L$(PETSC_LIB) -1 npi uni

where$( PETSC_LI B) isthelocationof the PETSclibraries.

2. Copy thefiles Oges/ bui | dEquat i onSol ver s. CandQOges/ PETScEquat i onSol ver . Cto your application
directoryandcompilethis file with the flags- DOVERTURE_USE_PETSC (or edit the file anddefinethis variableinside
with #def i ne OVERTURE_USE_PETSC).

3. Link thesenew files, bui | dEquat i onSol ver s. o andPETScEquat i onSol ver . o with your application(ahead
of the Overturelibrary sothatyou getthe new version)alongwith the PETSclibraries.

6 Adding a newsparsematrix solver to Oges

If youwantto addanew sparsamatrix solverto Ogesyoushouldlook atoneof theexisting solvers,Yal eEquat i onSol ver,
Har wel | Equat i onSol ver, Sl apEquat i onSol ver or PETScEquat i onSol ver . Theseclassesll derive from the
baseclassEquat i onSol ver . Oges containsalist of pointersto theseEquat i onSol ver’s. Youwill beableto addanew
solverto thislist. It will beknown asOgesPar anet er s: : user Sol ver 1, orOgesPar anet er s: : user Sol ver 2 etc.,
dependingn how mary new solvershave beenadded.

You should

1. Derive a new classfrom Equat i onSol ver, copying oneof the existing solvers (which ever is closest)to your new
solver. Hopefully you canreuseparametershatalreadyexist in OgesPar anet er s.

2. Changethe Oges/ bui | dEquat i onSol ver s. C file to ‘new’ the solver to have definedand addit to the list of
Equat i onSol ver's. Changeheotherfunctionsin Oges/ bui | dEquat i onSol ver s. Casappropriate.

3. Compileyourfilesandthenew versionof bui | dEquat i onSol ver s. Candlink to theseaheadf theOverturelibrary
whenyou build anexecutable.

7 SomeMor e Details about Oges

In general Ogesexpectsthat the userwantsto solve one or more equationsat eachvalid grid point on an overlappinggrid.
The numberof equationghat are given at eachgrid point is calledthe nunber Of Conponent s. In the simple caseonly
one equation,suchasa discreteLaplaceoperatoy is specifiedat eachgrid point, nunber O Conponent s=1. In a more
complicatedcasetherewill be a systemof equationsat eachgrid point. For example,one may wantto solve the biharmonic
equationasa systemof two Possiorequationsn which casenunber Of Conponent s=2.

Ogeswill createa large sparsematrix whereeachunknavn for the sparsematrix will correspondo a particularcom-
ponentn, at a particulargrid point (i 1, i 2, i 3) on a particularcomponentgrid, gri d. Thusthereis a mappingfrom
(n,i1, 12,13, grid) to auniqueequatiormnumber Thememberfunctions

int equationNo(int n,int il,int i2,int i3, int grid)
intArray equationNo(int n, Index & I1, Index & I2, Index & I3,int grid)

give the equationnumber(s¥or eachgrid point. For now the functionequat i onNo is definedto useall the grid pointsin a
givenorder In thefuture,a usershouldbe ableto definethis functionin a differentway. Thereis alsoa membetfunction

void equationToIndex(int eqnNo, int n,int i1, int i2, int i3, int grid)

12



that mapsan equationnumber eqnNo, backto a grid point and component,(n,i1,i2,1i3,grid) (i.e. it is the inverseof
equat i onNo).

Sometimesextra unknavns and extra equationsare requiredin orderto specify a problem. For example,an eigrnvalue
problemhasanextra unknavn, the eigervalue. An extra unknavn maybe addedto the singularNeumanrproblemin orderto
createa nonsingulaisystem.Extraunknavns areassociatedavith grid pointsthatarenot used.The numberof extra equations
is specifiedwith set Number O Ext r aEquat i ons. Ogeswill find unusedpointsthatcanbe usedfor extra equationsthe
equatiomumberdor thesepointswill besavedin ext r aEquat i onNunber (i) .

8 OgesFunction Descriptions

8.1 default constructor
Oges()

Description: Default constructor

8.2 setGridsToUse
int
setGridsToUse(constintegerArray & gridsToUse )

Description: Only solve the equationson somegrids.

8.3 getMaximumResidual

real
getMaximumResidual() const

Description: Returnthe maximumresdiualfrom thelastsolve.

8.4 get

int

get(constGenericDataBase dir, constaString & name)
Description: Getacopy of Ogesfrom adatabaséile

dir (input): getfrom this directoryof the database.

name (input): thenameof Ogesonthedatabase.

8.5 put

int

put( GenericDataBaseX dir, constaString & name)const
Description: Outputanimageof Ogesto a database.

dir (input): putontothisdirectoryof the database.

name (input): thenameof Ogesonthedatabase.

8.6 writeMatrixT oFile
int
writeMatrixT oFile( aString filename)

Description: // Write the currentsolver matrix to the file jfileNameg,.// The file consistsof triplets i, j, A(4,J) (without
commasy)/ for eachnon-zeroelementof the matrix. // (Herei=row, j=column,and// A(i, j) = A;; elementof the
matrix.)

Author: pf

13



8.7 writeMatrixGridInf ormationToFile
int
writeMatrixGridinf ormationToFile( aString filename)

Description: Write thegrid informationaboutthe currentsolver matrix to thefile jfleNamey..

For each equation in the nmatrix, a line
is saved in the file with the follow ng format:

i eq grid simpl ed assify full dassify

wher e:
i eq= equation nunber in the |linear system
grid= grid nunber for this point

(In the classify flags, any non-negative value indicates a used
poi nt. Negative values are equations with zero for the rhs )

si mpl ed assi fy=
-1l=connecting grids (=interpolation,
extrapol ation, or periodic bdry)
O=hol e poi nt (unused)
l=interior (=discretization) point
2=boundary poi nt
(=boundary, ghostline, periodic)

full dassify=

interior=
boundary=

ghost 1=

ghost 2=

ghost 3=

ghost 4=

i nterpol ation= -
peri odi c=-
extrapol ati on= -
unused=

CwNPRPOUAWNER

Author: pf

8.8 writePetscMatrixToFile
int
writePetscMatrixToFile( aString filename,

realCompositeGridFunction& u,
realCompositeGridFunction& f)

Description: Only availablewhenlinkedwith PETSc(-DOVERTURE_USE.PETSC)

Write the currentsolver matrix to thefile jfleName¢ Usesthe PETSchinaryformat. Supplyu,f asto 'solver’, theRHS
correspondingo f is alsosavedin the matrix file.

Author: pf
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8.9 canSolhelInPlace

bool
canSolelnPlace()const

Description: ReturnTRUE if therhsandsol vectorscanbethe same.

8.10 setCoefficientArray

int

setCoefficientArray( realCompositeGridFunction& coeff0)

Purpose: Supplya coeficientgrid functionto be usedto discretizethe equations.

coeffO(input): Herearethe coeficients.Ogeswill keepareferenceo this grid function.

8.11 setCoefficientArray

int

setCoefficientArray( realMappedGridFunction & coeff0)

Purpose: Supplya coeficientgrid function(singlegrid only) to be usedto discretizethe equations.

coeffO(input): Herearethe coeficients.Ogeswill keepareferenceo this grid function.

8.12 setEwaluateJacobian

void
setEwaluateJacobian(constint evaluateJacobianQ)

Purpose: ?

8.13 setGrid

void
setGrid( CompositeGrid & cg0)

Purpose: Supplya CompositeGrido Oges. Use this routine, for example,if an Ogesobjectwas createdwith the default
constructarCall this routinebeforecalling initialize.

cgO(input): Ogeswill keepareferencdo thisgrid.

8.14 setGrid

void
setGrid( MappedGrid & mg)

Purpose: Supplya MappedGridto Oges. Usethis routine,for example,if an Ogesobjectwascreatedwith the default con-
structor Call this routinebeforecallinginitialize.

mg (input): Ogeswill keepareferenceo thisgrid.

8.15 set(OptionEnum,int)
int
set(OptionEnum option, int value = 0)

Description: Setanoptionfrom theOgesPar anet er s: : Opt i onEnumenumeratarSeesection(3) for afull description
of theoptionsavailable.

option (input) : chooseanoption

value (input) : valueto assign(for optionsrequiringavalue).
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8.16 set(OptionEnum,float)
int
sdt(OptionEnum option, float value)

Description: Setanoptionfrom theOgesPar anet er s: : Opt i onEnumenumeratarSeesection(3) for afull description
of theoptionsavailable.

option (input) : chooseanoption

value (input) : valueto assign(for optionsrequiringavalue).

8.17 set(OptionEnum,double)
int
set(OptionEnum option, double value)

Description: Setanoptionfrom the OgesPar anet er s: : Opt i onEnumenumeratarSeesection(3) for afull description
of theoptionsavailable.

option (input) : chooseanoption

value (input) : valueto assign(for optionsrequiringavalue).

8.18 set(SolherEnum)
int
set(SolverEnum option )

Description: SelectasolverfromtheOgesPar anet er s: : Sol ver EnumenumeratarSeesection(3) for afull description
of theoptionsavailable.

option (input) : optionselected.

8.19 set(SoherMethodEnum)
int
set(SolverMethodEnum option )

Description: Selecta solver methodfrom theOgesPar anet er s: : Sol ver Met hodEnumenumeratarSeesection(3) for
afull descriptionof the optionsavailable.

option (input) : optionselected.

8.20 set(PreconditionerEnum)
int
set(PreconditionerEnum option )

Description: SelectapreconditionefromtheOgesPar anet er s: : Precondi t i oner EnumenumeratorSeesection(3)
for afull descriptionof the optionsavailable.

option (input) : optionselected.

8.21 set(MatrixOrderingEnum)
int
set(MatrixOrderingEnum option )

Description: Selecta matrix orderingfrom the OgesPar amet er s: : Mat ri xOr der i ngEnumenumerator Seesection
(3) for afull descriptionof the optionsavailable.

option (input) : optionselected.
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8.22 get(OptionEnum,int&)

int

gett(OptionEnum option, int & value) const

Description: Returnthe currentvalue of an option (this versionappropriatefor optionsthat have a value of type ‘int’. See
section(3) for afull descriptionof the optionsavailable.

8.23 get(OptionEnum,real&)
int
get(OptionEnum option, real & value) const

Description: Returnthe currentvalue of an option (this versionappropriatdfor optionsthathave a valueof type ‘real’. See
section(3) for afull descriptionof the optionsavailable.

8.24 setOgesRrameters
int
setOgesRrameters(constOgesRrameters& par )

Description: Assignthevaluesfrom anOgesRrameter®bjectto anOgesobject.

8.25 sizeOf

real
sizeOf(FILE *file =NULL) const

Description: Returnnumberof bytesallocatedoy Oges;optionally print detailedinfo to afile
file (input) : optinally supplyafile to write detailedinfo to. Choosefile=stdoutto write to standardutput.

Return value: thenumberof bytes.

8.26 printStatistics
int
printStatistics(FILE *file = stdout) const

Description: Outputary relevantstatistics

8.27 updateToMatchGrid
int
updateToMatchGrid( CompositeGrid & cg0)

Purpose: Give Ogesa new matrix to use. Usethis routine,for example,whena grid hasmoved. This routinewill causethe
matrix to berefactoredthe next time solwe is called.

cgO(input): usethis CompositeGrid

8.28 updateToMatchGrid
int
updateToMatchGrid( MappedGrid & mg)

Purpose: Usethis versionwhenyou aresolvinga problemon a MappedGrid.

mg (input): usethis MappedGrid

17



8.29 getMatrix

int

getMatrix( IntegerArray & ia_, IntegerArray & ja_, RealArray & a_,
SparseStorageBrmatEnum format =compressedRw)

Description: Returnthematrixin a givenformat.
ia_ja_,a_(output) : referenceo thematrixin sparseorm.

format (input): sparsdormat
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